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(54) POWER-UNE CARRIER COMMUNICATION EQUIPMENT, AND POWER 
COMMUNICATION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide power-line carrier 
communication equipment for reliably transmit data at higln 
speed by using a power line, and also to provide a power- 
line carrier communication system for reliably transmitting 
data at high speed by using the power line. 
SOLUTION: The equipment includes: an AGO circuit 14 for 
amplifying an inputted WOFDM modulating signal to a fixed 
level; a WOFDM demodulating circuit 15 for demodulating 
the amplified WOFDM modulating signal; a WOFDM 
modulating circuit 17 for modulating data and outputting the 
WOFDM modulating signal; an ALC circuit 16 for amplifying 
the WOFDM modulating signal from the WOFDM modulating 
circuit to a required level; and a control part 18 which 
includes a reception signal level detecting circuit 19 for 
controlling the whole comprising the ALC circuit, and 
detecting a reception signal level. 
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1 ] At! U/iWO F D M^iifi-t2r-SK;l^ 

t=±Mt@t !> A G c nig^ k . mmmm t wo f d m^m 

fi^^lSilt^WOFDMmPIIli^fc. T-^^WOF 
D M^^il LT WO F D M^Mim^ m-f^^O F D M 

^mm^ t . Buiswo F D M^mmm-' ^co-wofdm 

wo F D M^P@S#*^ A> cow O F D M'^f-tcOiMfiffl 

K;W&±{f l> X d t^mia a l c HIS^^ t . tuia 
^^lii tyi^fiff -t ^'^;^5&^'3i^^r^-^{i:mi2W0 EDM 

^mmm-' ^<o'wo f d M^pfi-tcojifiai:^ ukjv^ 
Tffixo fcitriBA L cEsssraij^i-i. >i t mmtt 

M^i)^^<0'NO F DM^iifi-tcD5iftai^]K;USrft^h 

tti>J;atmiaALcw^$wt. m^mmp^c/) 

JEl:*%V^ii^^:{±B^ifaWO F D M|SPlH||ig;«;^^cOWO 

V ^ < J: ^ ^:fif a A L c Emt:mmth ^ t t'mtth 
mm. 1 ^zmi.(^n,-)]immw.. 

k-r-s i 0 tiaia A L c ms^^MP l . luia^^ai Ltz^ 
mm^vKMzm tTitriajMftai^K/HrTtf I. i- o 
MBA L c mmmm^h ; h h t-i.fi*ii i 

[it*ii5] mfaM«i±. *i'in{i:frfawoFDM^M 

m%t)'h<mO F D M^Plft-f-c75jlifiai:^ i+iPhI 

t J; a fcmia A L c HSi&sijtw fria^^tB t^ss 
fifi-t KiPiijS tTfiraiffili K;w?r±T-r I. J: 

0 \,zmiAi.cmmvm-rh <i ■%:w^h'thmm 
uzm.<^mmwmu. 

js tTiuiawo ¥'Dymmmwh<mo f dm^mi 

■f-«7)jMfiffl:^ l^'^/Ud^mi: ^1) j: a MIBA L C 

^iwti. ^ t ^m-t-fm-m i tietgcom^diBi 

[11*117] ifiiafiiw{±. mtiAhcmmzmm 
^fai*w^^oM^^P&^^°^"/ httt^f a citsrif^aki- 
i.fi*!! 1 6 c7)v ^-f ix*^ 1 ^cfB«0«*Mi^ 

[i**Jl8] HUiaSMtt. HfifaALCIIIIi&(.3j3{tl.ji 



m-m9^mmmm±. ifriaALC0s§t=fc(ti.jM 
fxo z. b ^mLbi-mi^m i nmscD^^-ftLp i tie 
immi 0] ffiiik. Hfifa^ak«^Jm^:f^tTa^l 
iBW4. A:*: L^^wo f d M^mim^-M^^OHz 

mm-t^ AGcm^b, mmmm uz-wofd m^mm 
^^mmt hw OF Dwmmmi^b. t-:?^wofd 

M'^iliiLT wo F D M^Pfi-t^ ffi^-r S wo F D 
ilHS^fc. MiBW0FDM^illliag#;{)^^>OW0FDM^ 
iift^^ ^^^l''<>;l'* Tiifi-r S A L C J: . taiBA 

Lcmm^iibx^mmm'ti bmz^mm^i^'^ju 

Wt. mm^tmi. A:':U^WOFDM^Iiff^S:fIIII 
■ri)W0FDMfIirai3IE-Si:. T-r^'IrWOFDM^pL 
T WO F D M^fi-^^ ffl^J-ri. WO F D M^IIIii& 
iis irieWOFDM^PHISSy&^fjCOWOFDM^fi-t 

^mi-^ji^txmmt^ALcm^b.mUALcm 
mti^x-kmmmmmubi^h ^ t 

bti>Wimmm>':^'rJ^. 

immi 1 ] HuiBi^<?)S'J»{i. BfriawoFDM^ 
mmmi}'h<r)-wo f d M^ft-tojUiai:'! ukjU}^^ 
izb^j:ixo^zmiALcmmmLxi,mi'?-m' 
j^E>^*%v ^*i^t:{4 Hof a A L c mmzn Lxm.im± 
m^ti ^ k mmtimsm i o tcia«c7)^^ii 

[000 1] 

mt:mmmmmmmi5xx/mmbmi-m-imi: 

[0002] 

^wmmwmwk 62-9252 e^^^fufcus^s 

[ 0 0 0 3 ] 114 ( a ) \i}Ai'm\zfm^tix\^h% 

^^-f-Txi ^v^mxh D . 114 ( b ) (iil4 ( a ) C7)g 

mmmrhAhcmm^^-f^ti^ymxhh, 

[0 0 04] H4t:i3V^T. 10{imM. 14{4|g^ 
S22b&^LT«*mi Ot^ih>XtiUzXK^VyJ^ 

m^mmm-my'^Mzm^'thAGcm^. 1 6 

9AS£i[^li{t-f-^^£j^l/'<.;l/^T'tiiltTM-^2 2 
afc!li:fj-ri.ALC[IIii§. 1 8{iik*^0Jfflt'g.il^ 
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2 0{4AGC|IlS-&14*^/^5tiJ^S^II.X'<.i7h7A 

nmi3]y<)]^^'m^j:l^<MTtmm. 1 6 2J4 
T§fifi-^v<;k^#l>1^?^IiIS^. 1 6 3{4fflW 1 8 

[gsi. 1 6 4 ii^JumE^^ms^ 1 6 3 >{)-^>o»mE 

fcltiSHiiSl 6 2>&><^c7)^fHl-t^^l^i:iOl^?:1^tB 

[ 0 0 0 5 ] 114 ( b ) i^zHi^X^i. ±3it/t i 0 iz. 

wmmm 1-6 4 {i. 1 6 3 

^mj±i:i^t^iHi3&i 6 25&»i^5^g^l^i-§■^<;^fc^m 

tl^iih^tl,ztj:l, 
[00 06] 

^|llip-J?F SK^P SKOfgmMJKi:=5r§^i^. ]iS5H5 

m^o^-fkt J; o T (iftiiTii^rv ^iSfiai* I^^/U-CjH 

j^^^ Lxid'o. MziiiLxm^ ^j:mmmmmu 

mmzliT-+^X-hhh\^^rmj^,z:^LX\^fz. 

[00 07] ^<7)Wl^^is^^^^'V^V.tiv&Miai^:^ 

rATii. mf}MiK^''Xm^t-^'omMi,zr~:^mm 

•fhz.b ifix% ims^tLX\^h 0 

[0008] *^BSi±. ^OSmSril/i-nrit). Ull^ 
[00 09] 

i<z-mm^-nwmmm.\t. A:']U^woFDM^^ 

fi-t^-SK-'l/MS-tSAGClIISSt. iitet^^vlW 
OFDM^Pfi-t^mp-rSWOFDMaPHIS^fc. T 
^ WO F D M^illl LT WO F D M«f ffi^-t 
|,WOFDM^PIIlgtfc. WOFDM^PdlS-S^^^cOW 

o F D M^fi-^ t-tifgl-l. a l c [his§ 



[0010] i^T,t J; 0 . m^]^^ffiV^T5i^A^'?l«5I 

i.zi'-'^ii^mh z. h i^x% h mmmmm.w\^h 

[0011] mmwkmm^fzmzm?m%-m 

'^^^m}L'^-^-th%-mm,i^:^T-t>r^h'^x. « 
{4. X:']tfcwoFDM^iiff-^S:-^K;W:±ite1- 

|>AGC[l]l!§fc. tilist^^WOFDM^Plfi^SrmPI-r 
|,WOFDMfIllll0g§t. T-^S:WOFDM^illLT 
WO FDM^Pfi-f-& ttS:^-r5W0 F D M^PHlSli: . 
WO F D M^itliggS*^ (7)W0 F D M^p{f -^Sr^^^l/ 
K;l/^T-iifI-ri>ALC|IIg#fc. ALCmSl^^toT^ 

L/iWO F D M^llilii-t^mp-r S wo F D MflllSg^ 
T-^'SrWOFDM^IiLTWOFDMlSilfl-tt 
aj:^I-r-i>WOFDM^PlilIiE§ts WOFDM^Si![l]ii&*^ 

(?,c7)wo F D ymm^i'js^v^vt-mm-hAh 
cmt. Ki.cmm^^X'kwmmthumi 

^^-tmmmxx^h. 

[0012] Mzi. D , miW:m\^xmmi:i-^'o-mm 

fcr-^ ^ejM-ri. :l h. t^x% h %f]mmt'y^fj^tf 

[0013] 

tlti*l1-|>AGC|gff§t. ti^gtfcWOFDM^Pff-t 
Wsrai-|.WOFDMfII)llWfc. T-^SrWOFDM 
^Sl LT WO F D M^Pii-t^ ai:^l-tl> WO F D M^H 
m^h. WOFDM^p[l]i?&*^ii,<7)W0FDM|Eilfl-i- 
^£^l^^;Wt-Cti1g-ri.ALCIsISSi:. ALCmSI?: 

[0014] c:c7)«t: J; D . giift-^p^/ktiJE tr 
A L c Eiii&iifett I. WO F D M^iifi-t<7)3ifiai:(3 K 

I., 

[0015] 11^2 \,ztm<^'mimmmmi. mi^ 
m^zw^(^n,irimmmmzi5\^x. mmt. ^ft 

T V ^ !> *i-^{4W O F D M^liHIS^*^ /^(OWO F D 

ff-tc7)5imta^i/^;i/^±tf !> i ^ \,zK]^cnmmn 

L . i|tf±l L/cSflff \^^)Vmkj<^J:i^\i.^O F D M 
'^PHIS^/O^'^^COWO F DM^|)llft-ti7)iSff 

[0016] i 0 . ^mm^\y<Mzmtx 
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WO F D M^mim(^mimti\y'<Mmm^ti^ <r> 

[0017] it*3g3 [ztmc^wiwrnm^ii. it* 

{±wo F D ymm^mt-' ^ ^^wo f d M^^iffi-^cojS^ 

tt!^ h 1 1. J; 0 A L C mg^SriJfP t . ffi 

#gS*^^iOJ£^*%v^%^t;tiWO F D MgSP[s]S&*^ 

<^:±{f T U < j; a A L C EIii&^ ^ i J: i: L:^ t 

i^^gS/jNRIcoBiil:'] T-jifit I. - h <^x . m 

[0019] ft«Ji4 ^zim(7)V.i}WMimmi. mt 
mi^zmm<Dmmmmmmi,zt5\^^x. mmt. 
{±wo f D M^ii miw h <mo f d M^ft-tco^^t 

m-j]\yK)V^M±}ithi.^^ZA.'LCm^WmL. ^ 

ai Lfz^immvKMzt^txmm-^ ^KjvkfWh 

j; a AL C mSISIijfp-ri. ^th Uz^(^X%h . 
[0020] ifiOlf)iat= i O . *1?]3&^'5>?l^'5r®fi^5l 

X-ttb^^oif-'^ttth. 
[00 2 1 ] itiRiIS (ciafg«m::'ilIfflffSa}±. 

tiWO F D M^|1IS&3&^^>«^W0 F D M^fg-f-cOjIlt 
tii;)3l/^;l/&4'rai:-r'&J;otALC[lIii|?:$iJffl!t. ^ 

^ Lfz^m\t^^'<'Mz]Btxmm^f) vKjv^hTt 
ii.^\zAL cmnmmth ^ 1 1 t^s ^ cot* , 

[0022] zmm^ y) . 31fi^5i3i1-?.^i^'l±<^ 

[0023] it*^ 6 tiaiig(7)^:J]^a{t^a{4s it^ 
3Siti5Scom^»fi^at^*5^^"c. iij«{4. gft 

t-f ijg L . m'M^^^zm tr wo F D M^wm^ti^^<n 
wo F D M^Pii-tiOjlfltti:': vKivifimEttch i. a 

t A L C II!£§£$lJfPtl. ^tt \^fc:h<DX'hh. 

[0024] ^mmzi: 0 . {^m^ziihmmi^ix: 
ts:<\mmm^i)-^^(m=^^zk h'mtitmLx'm 

%if]\yK)vt^txm\mmm^B-fh ztifix'% h t 

[0025] tmmnztm<^m-^mmimmii. it* 
mmmt. ALcmmzmmmn!,ti^<f\^<^i 
[00 26] ^(ommzx D . «:bm<7)«-^tfi^:ffl^ 

^zliiJBt lZbifX-%ht\^O^m^t-rh. 



[0027] msm8i,ztm<^miim.mmm:mii. 
m 1 ibwj cov^-f fi*^ 1 i<ztm(^n,-)]'m.\mmz-ii\^ 

X . ©JP§|5{4. A L C m^^za I. Eiftai* 1/<;K^SIJ 
m^'m ^ ^ S y /-CIt a i i: i: Lfc i c7)T-fe i> . 

[0028] ^m^zi: D . y^wi-xttcoy-f 

[0029] mm9\,z%m<^miiimwmm.\i. 
m. 1 jbm8<o\<^-fti-b^ 1 ^3iai4C7)m::'lllffl^isat*3v^ 
ummi. ALCMzmmmiii:h^'<j^<^i 

[0030] iiO«t=J; 0 . 5ift«o^*^:f]lrOTJ1- 

[003 1 ] fi*Ji 1 0 ^zmm(7)m-ti'm.mi^xfj^ 
(4. mmt. mmtmiimMvxmmi:nomti 

wo F D M^m-^k-^^^^^^^^'t^ AG c mss 

i:. tiiliit/::W0FDM^fi-t^mll-t2.W0FDM 
mPHIS&t. T-^^WOFDM^tlllt'rWOFDM^ 
Mfi-t*tB:':1'l>WOFDM^P0Ki;. WOFDM^ 
lffl[l]|?&;&^ioC0WO F D M^Pil-§-$rf2:>gK;^^T-ti*l 
tl.ALC|lIS&fc. ALCIlIiE&^#i6T^#:S:$yfPtl> 

M^pfi-t^tIiitl>WOFDMmPigi&i:. T-rJ'^ 
WO F D M^p LT WO F D M^Pff-tl: aj^|-ri> WO 
FDUmMm^t. W0FDM^|lllIli?^:<)^/^«7)W0FD 

M^^ii^f-t^^e:^^K^^*t••iMfI■tl.ALC|l]|^§fc. A 

LC|aISS^-ir46-C^#:^0J^|-ri.$iJ»i: k'^tl - i: 

[0032] ^m^i>zx 0 . MiiSfifi^v^^wt: 
[0033] mm. 1 1 \.zmL(nm-mm'y:^'fj^ 

i4. ft*3ai OfclEfs^m^Mii^Xf-At^fcV^T. 
«C0SiPi5{4. WOFDM^ill|lIS^/&^J^iOWOFDM 

^Pfi-tcoilftai:): t^l>j;-5t:ALClll 
i&2:$MLT i,=Fmh-^hjmtm\ ^*i^t:t4 A L C 0£§ 

[0034] :Lmmz^ 0 . mnm.<7^^mkwt 

[0035] OT. *^HHiO^Mc7)ff»-OV^T. 01 

-^sim^^xmrnth. 

[0036] mmmm i ) n i it^wmMmm^ 
mi i>zx^mmmmmmk^-ty'^ 7 ^ mxh i . 
[0037] sifc*3v^T. ioiimii&. lum^ 

^10i,z^W.thfzi^co:=iy'tyh. 12{43>'-feyh 
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I itm^i-^yy^^^ I3\ty°y^i 2. ny-fe^b 

I I &irtT«^iii 0 h'^^Lxmmi'ifz^iiffyt 

r^gP. 14{i^7°7g|513*^'^COWOFDM (Wav 
e 1 e tbase-Or thogona 1 Frequ 
ency Division Multiplex, 

Pfi-^^-SV'<-Mciiipltl>AGC|lIg&. 15(±AG 
C 1 4 T-til L/iWO F D M^|ilfi-^SrfIli-ri>W 

0 F D Miiiiias^. 1 6 mm(mo f d m^hhs^ i 
7 ij^hmo f d M^p^t^?rie:^^l/'^;^t T-iMii-ri. 

ALCHISI, 1 7{4f-:5'SrWOFDM^ilL-CWOF 
DM^Iifi-f^tii:':1"'SW0FDM^iil5]g#. ISfiA 

L c 1 6 ^-ir*6-c^*^MfP-r i> ftt^gflfi-tl^ 
[0038] 0 i=fflj^Sti/::m::'3^afi^Mt=-:> 

[0039] n,-)]^ 0 ^^^r^S^I'fUgift*^^ 

M§tiTfe 0 . ^m^. 1 0 oiiW!its^-f y 

:^]|iafifi^ ( w o F D M^pfi-^ ) (i . r ^ ^'^ i 2 »^ 

J^>!77°9S|513&gT. AGCilli^l4TlSPtl.i:+ 
^^J-^l/^/l-^-CJilii^il. WOFDMmiilllli&l 5TW 
ave 1 et^lSil. mPt/::^**^ 

ft, SlJfflgPl 8)5)^f5£^^^r5Hl^::']W{i-ta*>'ALC 

[0040]^c:T\woFD M:^!^^: J: l>5llfim:'3liJ 

U T;0«M§ixt V^|>WO FDM:6j1:cOX^^ h 7 A 

[004 1] 02 (:j5V^-c. MfiUM^S^t. mmi 

W^m^^-f. 0Oi5iS»±^ST-$>l>*^\ 

a#^sjf-iSWat-M«**^';^#<^:i>o mh. #n2 
5 (7):^;5^'# N 1 0 j; "o^mv^ivm-^^ < « 

'i.-f . rn^fll 0cO«?JTliEc7)Hf7-^^UTS:§yfP^ 

[0042] mJicT) j; a JctLif . 

t^WO F D M^ifflfi-t&-SK/Wt-±|l|i-r'l) A G C 

msiAb.M^ t^wo F D M^imfi-tsraiii-ri) w 

0 F D MfXiiHS^ ISh.T-^'^WOFD M^lf LX 
WO F D M^Mt^fe ifi^ri' WO F D M^mSS 1 7 
, WO F D M^ISIIIIEI 1 7 AjCOWO F D M^Pfg^ 
^.SL^VKlVtXW^-fhP^'LCmi^l 6fc. ALC0 

!?& 1 6 ^-^ft-r^*&$iJ«l-i> hStg•^t^f-tK^^S: 

il^|il-ri)g{M-t!/<;HtytJ[lieil 9$:*t-^SiMl 
8 fc Sr^l. i i: j; 0 . gfUl^K/I^tiE tT A L 
C ElliS 1 6 fci3(t I. WO F D M^Pfi-t«7)jmffl:tJ K 



mzT-^ ^{m-Th ^hm% h . 
[ 0 0 4 3 ] * /i. mm 1 8(4. gfift-^K;H^l±i 
[lI^sl9Tmtf^s^f^f^K;^;5^■^£t■cv^l>^i^ 

{iWO F D M^ilUlSt 1 7 A> C7)W0 F D M^pff-tcT) 

jifiai^ii/<;i/^±{f I) i a t A L c mil 1 6 mm 

t . ^t±i tf^Ml ^^^^l/*^M;*;**i^{±W0 EDM 
^IIIIEIS^ 1 7 <7)W O F D Mg^Pfi-^<7)mfl ail 
;^^Ttf !> i: 0 A L C 0511 6 ^Mfp-fl. ^1 1 -fix 

^{%{%^vKMzm tT WO F D mm^it^mm 

[0044] %h\,z^ $Mi518tt. Bli!Dli:WOFDM 
^|110g§l 7*^^(73WOFDM^|llft-^c7)5ifitt!:^l/'<. 
;l'^^/ht1-|)J:ofcALC[lIS&16S:$iJilL. ffi^^ 
S*^<bc?)Ji5¥3{)^ilV'>^-^l:{4WO F D MgSl)IIlIS& 1 7 

(i,c7)W0,F D MSSPft-t<03^fiai:']^'^^l'SrSP§6^t)i 

?^±ff-c < i a A L c nis^ 1 6 mmfh t^hh-t 

[0045] $iJtPg|518{4, ifclsDiiWOFDM 

7*>ii><OWOFDM^ifflfi-t<03llfiiii^I^'<« 
;W^fc»ch-ri.J;3fcALC[s]|?&16S:ML, K!±iL 

[0046] ^h\Z^ Wm\^\t. ftWiWOFDM 
^HISIl 73&^^>cOWOFDM|Elift-t«7)3ifl!±}:'jK 
;l/^4'rHlt1-|>J;^fcALC[IIg&l 6S:$ipL. ^^fcBL 

0 tALCHIiiS 1 6 mmth i i: fc1-ii{f . aflSrffi 

[ 0 0 4 7 ] $ J^jfc. S'J^i5 1 8 ii. Sff fi-^iOm^lr 
SIS^tCjStTWOFDM^p[flIS#l 7*^<^c?)W0FD 

M^pff -t<7))Mftai:'] ix'^yi^/i^jlIE h*I.J;dt::ALC 
iHlS&l 6&$iP1-|.ii:fc-rix«\ 

mm.^\y^^mixMmmm^mi utm-^ 
I. 

[0048] ^^I^Z. %mMl8lt. ALCHS^l 6I,Z 

tfiif. mmcommii^z^m^zMmi^tt^x-^ 

[0049] S/ofc. §WgP18{4. KLcmmeiiz 
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[0 0 5 0] §^>i^. SiM18{±. ALCHSIl 61:: 

[00 5 1] ) m3ii^wn<^^M<^^i 

I., 

[0 0 52] ll3fc*5V^T. m:)3^10. rjy-feyM 
U 7°7^"12. ;?7r7i513. AGCIlIg§14. WO 
FDMfIIIIM15. ALC[1][E#1 6. WOFDM^IS 

1 7 . f iJtPgP 1 8 . §fim^P"<^;w^^ai0S& 1 9 

[0 0 5 3] iKDXo m^^titimijmmi^^TJ^ 

[00 54] H3 tS^-TJ; ^ t:. E 

s§offi«-fiiioiii: . MfBjti. K ( - - x-imm 1 t^M 

It]tl.^^i2) ttt. AGC[nIg|14^SiJmi8tcg 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power line communication system which has 
the power line communication apparatus and main phone which communicate via a power line, 
and a cordless handset. 
[0002] 

■ [Description of the Prior Art] Conventionally, as a method of transmitting data using a power 
■line, spectrum spread power line communication is proposed and the spectrum spread power line 
communication apparatus which comnumicates by always lowering to necessary minimum 
transmission power according to transmission characteristic change of a power line is indicated 
by JP,S62-92526,A. 

[0003] Drawing 4 (a) is a block diagram showing the spectrum spread power line communication 
appai-atus as a power line communication apparatus currently indicated by the above-mentioned 
gazette, and drawing 4 (h) is a block diagram showing the ALC circuit which constitutes the 

equipment of drawing: 4 (a). 

[0004]The AGC circuit which amplifies the spectrum spread modulating signal which 10 passed 
the power line, and 14 passed the coupler 22b, and was inputted from the power line 10 in 
drawing 4 t o a constant level. The ALC circuit which 16 amplifies the spectrum spread 
modulating signal from the below-mentioned spectrum-spread-modulation circuit 21 to a 
required level, and is outputted to the coupler 22a, The control section by which 18 controls the 
whole, the spread spectrum demodulator circuit which restores to the spectrum spread 
modulating signal with which 20 is outputted from AGC circuit 14, The spectrum-spread- 
modulation circuit which 21 carries out spectrum spread modulation of the data, and outputs a 
spectrum spread modulating signal. The ampUfier with which 161 uses an output level as a 
required level, the detector circuit which 162 detects the spectrum spread modulating signal from 
the coupler 22b, and obtains a received signal level, The circuit generating reference voltage 
where 163 generates reference voltage based on the directions from the control section 18, and 
164 are error detector circuits which detect the error of the reference voltage from the circuit 
generating reference voltage 163, and the received signal level from the detector circuit 162, and 
control the output level of the amplifier 161 based on the detection error. 
[0005]As mentioned above, in drawing 4 (h) the error detector circuit 164, Since the error of the 
reference voltage from the circuit generating reference voltage 163 and the received signal level 
from the detector circuit 162 is detected and the output level of the ampUfier 161 was confroUed 
based on the detection error, from ALC circuit 16, the sending signal of the constant level 



according to the above-mentioned reference voltage will be outputted. 
[0006] 

[Problem to be solved by the invention]However, although the spectrum spreading system 
strengthened to noise and a transmission characteristic was used in the above-mentioned 
conventional power line communication apparatus, since it became the access speed of primary 
abnormal conditions, i.e., FSK, and PSK, it had the problem that there was a limit in high-speed 
transmission. Depending on change of a transmission characteristic, it may be transmitted with 
the transmission output level which is not the optimal, and has the problem that positive 
communication cannot be performed, and various transmission power controllers are proposed to 
this. However, generally these are the power line communication apparatus of low speed data 
transmission, and had the problem of being insufficient for the power line communication of 
high-speed-data transmission. 

[0007]In this power line conmiunication apparatus and power line communication system, it is 

required that data can be transmitted certainly and at high speed using a power line. 

[0008] An object of this invention is to provide the power line communication apparatus which 

can transmit data certainly and at high speed using a power line, and the power line 

communication system which can transmit data certainly and at high speed using a power line, in 

order to fill this demand. 

[0009] 

[Means for solving problem] In order to solve an aforementioned problem the power line 
communication apparatus of this invention, The AGC circuit which amplifies the inputted 
WOFDM modulating signal to a constant level, The WOFDM demodulator circuit which 
restores to the amplified WOFDM modulating signal, and the WOFDM modulation circuit 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal, It has the composition which has a control section which has an ALC circuit 
which amplifies the WOFDM modulating signal from a WOFDM modulation circuit to a 
required level, and a received signal level detector circuit which the whole including an ALC 
circuit is controlled and detects a received signal level. 

[0010] Thereby, the power line communication apparatus which can transmit data certainly and 
at high speed using a power line is obtained. 

[001 l]In order to solve an aforementioned problem the power line communication system of this 
invention, Are a main phone and the cordless handset which communicates via a main phone and 
a power line a power line commimication system which it has, and a main phone, The AGC 
circuit which amplifies the inputted WOFDM modulating signal to a constant level. The 
WOFDM demodulator circuit which restores to the amplified WOFDM modulating signal, and 
the WOFDM modulation circuit which carries out the WOFDM abnormal conditions of the data, 
and outputs a WOFDM modulating signal, The ALC cncuit which amplifies the WOFDM 
modulating signal firom a WOFDM modulation circuit to a required level, Control the whole 
including an ALC circuit, and have a control section which has a received signal level detector 
circuit which detects a received signal level, and a cordless handset, The WOFDM demodulator 
circuit which restores to the inputted WOFDM modulating signal, and the WOFDM modulation 
circuit which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal. It has the composition which has an ALC circuit which amplifies the 
WOFDM modulating signal from a WOFDM modulation circuit to a required level, and a 
control section which controls the whole including an ALC circuit. 

[0012]Thereby, the power line communication system which can tiansmit data certainly and at 



high speed using a power line is obtained. 
[0013] 

[Mode for carrying out the inventionJThe power line communication apparatus of this invention 
according to claim 1, The AGC circuit which amplifies the inputted WOFDM modulating signal 
to a constant level, The WOFDM demodulator circuit which restores to the amplified WOFDM 
modulating signal, and the WOFDM modulation circuit which carries out the WOFDM 
abnormal conditions of the data, and outputs a WOFDM modulating signal, Suppose that it has a 
control section which has an ALC circuit which amplifies the WOFDM modulating signal from a 
WOFDM modulation circuit to a required level, and a received signal level detector circuit 
which the whole including an ALC circuit is controlled and detects a received signal level. 
[001 4] Since the transmission output level of the WOFDM modulating signal in an ALC circuit is 
controllable by this composition according to a received signal level, even if a transmission 
characteristic changes, it can fully respond to that change and has the operation that data can be 
transmitted certainly and at high speed, by it. 

[0015]Inthe power line communication apparatus according to claim 1, the power line 
communication apparatus according to claim 2 a control section, An ALC circuit is controlled to 

raise the transmission output level of the WOFDM modulating signal from a WOFDM 
modulation circuit, when the received signal levels detected in the received signal level detector 
circuit are insufficient, Suppose that an ALC circuit is controlled to lower the transmission 
output level of the WOFDM modulating signal from a WOFDM modulation circuit when the 
detected received signal level is excessive. 

[0016]Since a transmission output level of a WOFDM modulating signal is controlled by this 
composition according to a received signal level, even if a transmission characteristic changes, it 
can frilly respond to that change and has the operation that data can be transmitted certainly and 
at high speed. 

[0017]In the power line communication apparatus according to claim 1, the power line 
communication apparatus according to claim 3 a control section, An ALC circuit is controlled to 
make a transmission output level of a WOFDM modulating signal from a WOFDM modulation 
circuit into the minimum at first, Suppose that an ALC circuit is controlled to raise gradually a 
transmission output level of a WOFDM modulating signal from a WOFDM modulation circuit 
one by one when there is no response from a mating device. 

[0018]By this composition, since it can communicate with necessary minimum transmission 
power to change of a transmission characteristic, it has the operation that power consumption 
and spurious radiation can be reduced. 

[0019]Inthe power line communication apparatus according to claim 1, the power line 
communication apparatus according to claim 4 a control section, Suppose that an ALC circuit is 
controlled to control an ALC circuit and to lower a transmission output level according to a 
detected received signal level at first so that a transmission output level of a WOFDM 
modulating signal from a WOFDM modulation circuit may be made into the maximum. 
[0020]lt has the operation that positive communication can be established from the beginning, 
therefore quick communication can be certainly established by this composition. 
[0021]In the power line communication apparatus according to claim 1, the power line 
communication apparatus according to claim 5 a control section, Suppose that an ALC circuit is 
controlled to control an ALC circuit and to go up and down a transmission output level according 
to the detected received signal level at first so that the transmission output level of the WOFDM 
modulating signal from a WOFDM modulation circuit may be made into middle. 



[0022]It has the operation that it can respond to change of a transmission characteristic with the 
high intermediate level of a possibility of establishing communication, by this composition. 
[0023]In the power line communication apparatus according to claim 1, the power line 
communication apparatus according to claim 6 a control section, The state of an input signal is 
judged with the transmission qualities, such as a packet error rate, and suppose that an ALC 
circuit is controlled so that the transmission output level of the WOFDM modulating signal from 
a WOFDM modvdation circuit becomes proper according to a decided result. 
[0024]It has the operation that not only the attenuation by a transmission line but the influence 
by the noise from other electrical machinery and apparatus can be considered, a transmission 
power level can be changed, and communicative accuracy can be raised by this composition. 
[0025]In a power line communication apparatus given in any 1 of the Claims 1-6, a control 
section presupposes the power line conmiunication apparatus according to claim 7 that the 
transmission output level in an ALC circuit is controlled for every packet. 
[0026]By this composition, it has the operation that it can respond to a state change of a power 
line promptly. 

[0027] In a power line communication apparatus given in any 1 of the Claims 1-7, a control 
section presupposes the power line communication apparatus according to claim 8 that a 
transmission output level in an ALC circuit is controlled by arbitrary timing. 
[0028]By this composition, it has the operation that a commiinication rate under noise 
environment of impulse nature can be improved. 

[0029]In a power line communication apparatus given in any I of the Claims 1-8, a control 
section presupposes the power line communication apparatus according to claim 9 that control of 
a transmission output level in an ALC circuit is performed only to a required subcarrier. 
[0030]By this composition, it has the operation that average power of transmission can be 
controlled. 

[0031]The power line communication system according to claim 10 is a main phone and a 
cordless handset which conmivinicates via a main phone and a power line a power line 
communication system which it has, and a main phone, An AGC circuit which amplifies an 
inputted WOFDM modulating signal to a constant level, A WOFDM demodulator circuit which 
restores to an amplified WOFDM modulating signal, and a WOFDM modulation circuit which 
carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM modulating 
signal, An ALC circuit which amplifies a WOFDM modulating signal from a WOFDM 
modulation circuit to a required level, Control the whole including an ALC circuit, and have a 
control section which has a received signal level detector circuit which detects a received signal 
level, and a cordless handset, A WOFDM demodulator circuit which restores to an inputted 
WOFDM modulating signal, and a WOFDM modulation circuit which carries out the WOFDM 
abnormal conditions of the data, and outputs a WOFDM modulating signal, Suppose that it has 
an ALC circuit which amplifies a WOFDM modulating signal firom a WOFDM modulation 
circuit to a required level, and a control section which controls the whole including an ALC 
circuit. 

[0032]By this composition, since the main phone can transmit the transmission power control 
signal according to a received signal level to a cordless handset, it has the operation that the 
power line communication system with which composition with an easy cordless handset can 
also be equivalent to change of a transmission characteristic is realizable. 
[0033]In the power line conmiimication system according to claim 10, the power line 
commimication system according to claim 11 the control section of a main phone. Even if it 



controls an ALC circuit so tlaat the transmission output level of the WOFDM modiolating signal 
from a WOFDM modulation circuit serves as the maximum, when a cordless handset to a 
response cannot be found, suppose that a transmission stop is directed to an ALC circuit. 
[0034]By this composition, it has the operation that the cordless handset of an abnormal 
condition can be protected. 

[0035]Hereafter, an embodiment of the invention is described using drawmg 1 - drawing 3 . 
[003 6] (Embodiment 1) Drawing 1 is a block diagram showing the power line communication 
apparatus by the embodiment of the invention 1 . 

[0037]The electric socket for coimecting 10 to a power line and cormecting 1 1 to the power line 
10 in drawing 1 , The coupler part for communicating by the plug which 12 combines with the 
electric socket 11, and 13 combining with the power line 10 via the plug 12 and the electric 
socket 11, 14 is WOFDM () from the coupler part 13. [ Waveletbase-Orthogonal 
FrequencyDivision Multiplex and ] The AGC circuit which amplifies the orthogonal frequency 
division multiplex system modulating signal using a wavelet fiinction to a constant level. The 
WOFDM demodulator circuit which restores to the WOFDM modulating signal which amplified 
15 in AGC circuit 14, The ALC circuit which amplifies the WOFDM modulating signal from the 
WOFDM modulation circuit 17 of the after-mentioned [ 16 ] to a required level, The WOFDM 
modulation circuit which 17 carries out the WOFDM abnormal conditions of the data, and 
outputs a WOFDM modulating signal, and 18 control the whole including ALC circuit 16, and 
they are control sections which have the received signal level detector circuit 19 which detects a 
received signal level. 

[0038]The operation is explained about the power line conmiunication apparatus constituted in 
this way. 

[003 9] Various electrical home appliances are connected to the power line 10, and, as a result, the 
noise characteristic and impedance characteristic of the power line 10 are imfixed. In such 
environment, even enough levels to get over in AGC circuit 14 are amplified through the coupler 
part 13 from the plug 12, Wavelet conversion is carried out and a power line communication 
signal (WOFDM modulating signal) gets over in the WOFDM demodulator circuit 15. From the 
result to which it restored, it asks for a received signal level in the received signal level detector 
circuit 19, and the required transmission power control signal a is passed to ALC circuit 16 from 
the control section 18. 

[0040]Here, the validity of the transmission power control by a WOFDM system is shown using 
drawing 2 . Drawing 2 is a graph which shows the spectrum of the WOFDM system with which 
two or more subcarriers are arranged. 

[0041]In drawing 2. a vertical axis shows amplitude and a horizontal axis shows frequency. 
Although the transmission state of the power line 10 is unfixed, in a high frequency region, the 
magnitude of attenuation more nearly usually becomes large. That is, in #N25, a receiving level 
becomes small from #N10. Then, efficient power controls become possible because a high 
frequency region enlarges transmission power. It is possible to control arbitrary subcarriers 
naturally not only in the state of a high frequency region but in the state of the power Une 10. 
[0042] AGC circuit 14 which amplifies the inputted WOFDM modulating signal to a constant 
level as mentioned above according to this embodiment, The WOFDM demodulator circuit 15 
which restores to the amplified WOFDM modulating signal. The WOFDM modulation circuit 17 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal, ALC circuit 16 which amplifies the WOFDM modulating signal from the 
WOFDM modulation circuit 17 to a required level, By having the control section 18 which has 



the received signal level detector circuit 19 which the whole including ALC circmt 16 is 
controlled, and detects a received signal level, Since the transmission output level of the 
WOFDM modulating signal in ALC circuit 16 is controllable according to a received signal 
level, even if a transmission characteristic changes, it can fully respond to the change and data 
can be transmitted certainly and at high speed. 

[0043]The control section 18 controls ALC circuit 16 to raise the transmission output level of the 
WOFDM modulating signal from the WOFDM modulation circviit 17, when the received signal 
levels detected in the received signal level detector circuit 19 are insufficient, If it supposes that 
ALC circuit 16 is controlled so that the transmission output level of the WOFDM modulating 
signal from the WOFDM modulation circuit 17 may be lowered when the detected received 
signal level is excessive, Since the transmission output level of a WOFDM modulating signal is 
controlled according to a received signal level, even if a transmission characteristic changes, it 
can fully respond to the change and data can be transmitted certainly and at high speed. 
[0044] The control section 18 confrols ALC circuit 16 to make the fransmission output level of 
the WOFDM modulating signal from the WOFDM modulation circuit 17 into the minimum at 
first, If it supposes that ALC circuit 16 is controlled so that the transmission output level of the 
WOFDM modulating signal from the WOFDM modulation circuit 17 may be raised one by one 
gradually when there is no response from a mating device. Since it can communicate with 
necessary minimum fransmission power to change of a fransmission characteristic, power 
consumption and spurious radiation can be reduced. 

[0045]The confrol section 18 confrols ALC circuit 16 to make the fransmission output level of 
the WOFDM modulating signal from the WOFDM modulation circuit 17 into the maximum at 
first, So that a transmission output level may be lowered according to the detected received 
signal level, if ALC circuit 16 is controlled, positive communication can be established from the 
beginning, therefore quick communication can be established certainly. 
[0046] The control section 18 controls ALC circuit 16 to make the fransmission output level of 
the WOFDM modulating signal from the WOFDM modulation circuit 17 into middle at first. So 
that a transmission output level may be gone up and down according to the detected received 
signal level, if ALC circuit 16 is confrolled, it can respond to change of a fransmission 
characteristic with the high intermediate level of a possibility of establishing communication. 
[0047]The control section 1 8 judges the state of an input signal with the transmission qualities, 
such as a packet error rate. So that the fransmission output level of the WOFDM modulating 
signal from the WOFDM modulation circmt 17 may become proper according to a decided 
result, if ALC circuit 16 is confrolled, Not only the attenuation by a transmission line but the 
influence by the noise from other electrical machinery and apparatus can be considered, a 
transmission power level can be changed, and communicative accuracy can be raised. 
[0048]The control section 18 can respond to the state change of a power line promptly, if the 
transmission output level in ALC circuit 16 is confrolled for every packet. 
[0049]The control section 1 8 can improve the communication rate under the noise environment 
of impulse nature, if the transmission output level in ALC circuit 16 is confrolled by arbitrary 
timing. 

[0050]The confrol section 18 can control the average power of transmission, if confrol of the 
transmission output level in ALC circuit 16 is performed only to a required subcarrier. 
[0051] (Embodiment 2) Drawing 3 is a block diagram showing the power line commvinication 
system by the embodiment of the invention 2. 

[0052]In di-awing 3, since the power line 10, the electric socket 1 1, the plug 12, the coupler part 



13, AGC circviit 14, the WOFDM demodulator circuit 15, ALC circuit 16, the WOFDM 
modulation circuit 17, the control section 18, and the received signal level detector circuit 19 are 
the same as that of drawing L identical codes are attached and explanation is omitted. It is a 
cordless handset which communicates by 1 passing a main phone and 2 passing the main phone 
1 and the power line 10. 

[0053]The operation is explained about the power line communication system constituted in this 
way. 

[0054] As shown in drawing 3. in this embodiment, to the apparatus (cordless handset 2 which 
counters the main phone 1 here) which counters for the simplification of a circuit. The received 
signal level detector circuit 19 is carried in neither AGC circuit 14 nor the control section 18, but 
the transmission power control signal a is transmitted from the main phone 1, and the 
transmission power control signal b which receives it and is outputted from the control section 

1 8 performs transmission power control of the cordless handset 2. Thereby, it can respond to 
change of a transmission characteristic in a simple circuit. 

[0055]As mentioned above, neither AGC chcuit 14 nor the received signal level detector circuit 

19 is carried in the cordless handset 2, but the required transmission power directed from the 
main phone 1 is transmitted. When carrying out call origination from the cordless handset 2, a 
link is established at once ideally, but when carrying out call origination from the main phone 1, 
it is [ multiple-times ] necessary for [ for transmission power level rationalization in the cordless 
handset 2 ]. thus, the multiple times from the main phone 1 ~ it is necessary to carry out call 
Origination ~ simplification of a circuit can be attained, even if it is alike and carries out. 
[0056]As mentioned above, according to this embodiment, are the main phone 1 and the cordless 
handset 2 which communicates via the main phone 1 and the power line 10 a power line 
communication system which it has, and the main phone 1, AGC circuit 14 which amplifies the 
inputted WOFDM modulating signal to a constant level, The WOFDM demodulator circuit 15 
which restores to the amplified WOFDM modulating signal. The WOFDM modulation circuit 17 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal, ALC circuit 16 which amplifies the WOFDM modulating signal from the 
WOFDM modulation circuit 17 to a required level. Control the whole including ALC circuit 16, 
and have the control section 1 8 which has the received signal level detector circuit 19 which 
detects a received signal level, and the cordless handset 2, The WOFDM demodulator circuit 15 
which restores to the inputted WOFDM modulatmg signal. The WOFDM modulation circuit 17 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal. Since the main phone 1 can transmit the transmission power control signal a 
according to a received signal level to the cordless handset 2 by having ALC circuit 16 which 
amplifies the WOFDM modulating signal from the WOFDM modulation circuit 17 to a required 
level, and the control section 1 8 which controls the whole including ALC circuit 1 6, 
Composition with the easy cordless handset 2 can also realize the power line communication 
system which can respond to change of a transmission characteristic. 

[0057]If the control section 18 of the main phone 1 decides to direct a transmission stop to ALC 
circuit 16 from the cordless handset 2 when there is no response even if it controls ALC circuit 
16 so that the transmission output level of the WOFDM modulating signal from the WOFDM 
modulation circuit 17 serves as the maximum, The cordless handset 2 of an abnormal condition 
can be protected. 
[0058] 

[Effect of the Invention] As explained above, according to the power line commimication 



apparatus of this invention according to clsiini 1 . The AGC circuit which amplifies the inputted 
WOFDM modulating signal to a constant level, The WOFDM demodulator curcuit which 
restores to the amplified WOFDM modulating signal, and the WOFDM modulation circuit 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal. By having an ALC circuit which amplifies the WOFDM modulating signal 
from a WOFDM modulation circuit to a required level, and a control section which has a 
received signal level detector circuit which the whole including an ALC circuit is controlled and 
detects a received signal level, Since the transmission output level of the WOFDM modulating 
signal in an ALC circuit is controllable according to a received signal level, even if a 
transmission characteristic changes, it can fully respond to the change and the advantageous 
effect that data can be transmitted certainly and at high speed is acquired. 
[0059]According to the power line communication apparatus according to claim 2, in the power 
line communication apparatus according to claim 1 a control section. An ALC circuit is 
controlled to raise the transmission output level of the WOFDM modulating signal from a 
WOFDM modulation circuit, when the received signal levels detected in the received signal level 
detector circuit are insufficient, By controlling an ALC ckcuit to lower the transmission output 
level of the WOFDM modulating signal from a WOFDM modulation circuit, when the detected 
received signal level is excessive. Since the transmission output level of a WOFDM modulating 
signal is controlled according to a received signal level, even if a transmission characteristic 
changes, it can fully respond to the change and the advantageous effect that data can be 
transmitted certainly and at high speed is acquired. 

[0060] According to the power line communication apparatus according to claim 3, in the power 
line communication apparatus according to claim 1 a control section, An ALC circuit is 
controlled to make the transmission output level of the WOFDM modulating signal from a 
WOFDM modulation circuit into the minimum at first. By controlling an ALC circuit to raise 
gradually the transmission output level of the WOFDM modulating signal from a WOFDM 
modulation circuit one by one, when there is no response from a mating device, Since it can 
conmiunicate with necessary minimum transmission power to change of a transmission 
characteristic, the advantageous effect that power consumption and spurious radiation can be 
reduced is acquired. 

[0061] According to the power line communication apparatus according to claim 4, in the power 
line communication apparatus according to claim 1 a control section. By controlling an ALC 
circuit to control an ALC circuit and to lower a transmission output level according to the 
detected received signal level at first, so that the transmission output level of the WOFDM 
modulating signal from a WOFDM modulation circuit may be made into the maximum. The 
advantageous effect that positive communication can be estabhshed from the beginning, 
therefore quick communication can be established certainly is acquired. 

[0062] According to the power line communication apparatus according to claim 5, in the power 
line communication apparatus according to claim 1 a control section, By controlling an ALC 
circuit to control an ALC circuit and to go up and down a transmission output level according to 
the detected received signal level at first, so that the transmission output level of the WOFDM 
modulating signal from a WOFDM modulation circuit may be made into middle, The 
advantageous effect that it can respond to change of a transmission characteristic with the high 
intermediate level of a possibility of establishing communication is acquired. 
[0063] According to the power line communication apparatus according to claim 6, in the power 
line communication apparatus according to claim 1 a control section, By judging the state of an 



input signal with the transmission qualities, such as a packet error rate, and controlling an ALC 
circuit so that the transmission output level of the WOFDM modulating signal from a WOFDM 
modulation circuit becomes proper according to a decided result. The advantageous effect that 
not only the attenuation by a transmission line but the influence by the noise from other electrical 
machinery and apparatus can be considered, a transmission power level can be changed, and 
communicative accuracy can be raised is acquired. 

[0064] According to the power line communication apparatus according to claim 7, in a power 
line communication apparatus given in any 1 of the Claims 1-6, the advantageous effect that the 
control section can respond to the state change of a power line promptly by controlling the 
transmission output level in an ALC circuit for every packet is acquired. 
[0065] According to the power line communication apparatus according to claim 8, in the power 
line communication apparatus of a description, to any 1 of the Claims 1-7 a control section. By 
controlling the transmission output level in an ALC circuit by arbitrary timing, the advantageous 
effect that the commvmication rate under the noise environment of impulse nature can be 
improved is acquired. 

[0066]According to the power line communication apparatus according to claim 9, in the power 
line communication apparatus of a description, to any 1 of the Claims 1-8 a control section, By 
performing control of the transmission output level in an ALC circuit only to a required 
subcarrier, the advantageous effect that the average power of transmission can be controlled is 
acquired. 

[0067] According to the power line communication system according to claim 10, are a main 
phone and the cordless handset which communicates via a main phone and a power line a power 
line communication system which it has, and a main phone, The AGC circuit which amplifies 
the inputted WOFDM modulating signal to a constant level, The WOFDM demodulator circuit 
which restores to the amplified WOFDM modulating signal, and the WOFDM modulation 
circuit which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal. The ALC circuit which amplifies the WOFDM modulating signal from a 
WOFDM modulation curcuit to a required level, Control the whole including an ALC circuit, and 
have a control section which has a received signal level detector circuit which detects a received 
signal level, and a cordless handset, The WOFDM demodulator circuit which restores to the 
inputted WOFDM modulating signal, and the WOFDM modulation circuit which carries out the 
WOFDM abnormal conditions of the data, and outputs a WOFDM modulating signal. By having 
an ALC circuit which amplifies the WOFDM modulating signal from a WOFDM modulation 
circuit to a required level, and a control section which confrols the whole including an ALC 
circuit, Since the main phone can transmit the transmission power control signal according to a 
received signal level to a cordless handset, the advantageous effect that composition with an easy 
cordless handset can also realize the power line comjnunication system which can respond to 
change of a transmission characteristic is acquired. 

[0068] According to the power line communication system according to claim 1 1, in the power 
line communication system accordmg to claun 10 the control section of a main phone. Even if it 
controls an ALC circuit so that the transmission output level of the WOFDM modulating signal 
from a WOFDM modulation circuit serves as the maximum, when a cordless handset to a 
response cannot be found, by dkecting a transmission stop to an ALC circuit, the advantageous 
effect that the cordless handset of an abnormal condition can be protected is acquired. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A power line communication apparatus comprising: 

An AGC circuit which amplifies an inputted WOFDM modulating signal to a constant level. 
A WOFDM demodulator circuit which restores to said amplified WOFDM modulating signal. 
A WOFDM modulation circuit which carries out the WOFDM abnormal conditions of the data, 
and outputs a WOFDM modulating signal. 

A control section which has an ALC circuit which amplifies a WOFDM modulating signal from 
said WOFDM modulation circuit to a required level, and a received signal level detector circuit 
which the whole including said ALC circuit is controlled, and detects a received signal level. 

[Claim 2] Said control section controls said ALC circuit to raise a transmission output level of a 
WOFDM modulating signal from said WOFDM modulation circuit, when received signal levels 
detected in said received signal level detector circuit are insufficient. The power line 
communication apparatus according to claim 1 controlling said ALC circuit to lower a 
transmission output level of a WOFDM modulating signal from said WOFDM modulation 
circuit when said detected received signal level is excessive. 

[Claim 3] Said control section controls said ALC circuit to make a transmission output level of a 
WOFDM modulating signal from said WOFDM modulation circuit into the minimum at first, 
The power line communication apparatus according to claim 1 controlling said ALC circuit to 
raise gradually a transmission output level of a WOFDM modulating signal from said WOFDM 
modulation circuit one by one when there is no response from a mating device. 
[Claim 4] Said control section controls said ALC circuit to make a transmission output level of a 
WOFDM modulating signal from said WOFDM modulation circuit into the maximum at first. 
The power line communication apparatus according to claim 1 controlling said ALC circuit to 
lower said transmission output level accordmg to said detected received signal level. 
[Claim 5] Said control section controls said ALC circuit to make a transmission output level of a 
WOFDM modulating signal from said WOFDM modulation circuit into middle at first, The 
power line communication apparatus according to claim 1 controlling said ALC circuit to go up 
and down said transmission output level according to said detected received signal level. 
[Claim 6]The power line communication apparatus according to claim 1, wherein said control 
section controls said ALC circuit so that a state of an input signal is judged with the transmission 
qualities, such as a packet error rate, and a transmission output level of a WOFDM modulating 
signal from said WOFDM modulation circuit becomes proper according to a decided result. 
[Claim 7] A power line communication apparatus given in any 1 of the Claims 1-6, wherein said 
control section controls a transmission output level in said ALC circuit for every packet. 
[Claim 8] A power line communication apparatus given in any 1 of the Claims 1-7, wherein said 
control section controls a transmission output level in said ALC circuit by arbitrary timing. 
[Claim 9] A power line communication apparatus given in any 1 of the Claims 1-8, wherein said 
control section performs control of a transmission output level in said ALC circuit only to a 
required subcarrier. 



[Claim 10] Are a main phone and a cordless handset which communicates via said main phone 
and a power line a power line communication system which it has, and said main phone, An 
AGC circuit which amplifies an inputted WOFDM modulating signal to a constant level, A 
WOFDM demodulator circuit which restores to said amplified WOFDM modulating signal, A 
WOFDM modulation circuit which carries out the WOFDM abnormal conditions of the data, and 
outputs a WOFDM modulating signal, An ALC circuit which amplifies a WOFDM modulating 
signal from said WOFDM modulation circuit to a reqviired level, Control the whole including 
said ALC circuit, and have a control section which has a received signal level detector circuit 
which detects a received signal level, and said cordless handset, A WOFDM demodulator circuit 
which restores to an inputted WOFDM modulating signal, and a WOFDM modulation circuit 
which carries out the WOFDM abnormal conditions of the data, and outputs a WOFDM 
modulating signal, A power line communication system having an ALC circuit which amplifies a 
WOFDM modulating signal from said WOFDM modulation circuit to a required level, and a 
control section which controls the whole including said ALC circuit. 
[Claim 11] A control section of said main phone. The power line communication system 
according to claim 10 directing a transmission stop to said ALC circuit when said cordless 
handset to a response cannot be found, even if it controls said ALC circuit so that a transmission 
output level of a WOFDM modulating signal from said WOFDM modulation circuit serves as 
the maximum. 
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